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I. Introduction
In recent years a "cottage industry" in economics has developed focused on compiling rankings of institutions (departments), based on article or citation counts (Thursby 2000) . 1 This study investigates this question, not heretofore addressed in the literature, by taking advantage of a unique data set constructed by the authors that contains publication data obtained from Thomson Reuters Web of Knowledge (formerly known as the ISI Web of Science) for economics and business for a broad set of institutions-both elite and non-elite-over a 17-year period, from 1991 through 2007. These data provide institutional counts of business and economics publications in ISI-selected journals, as well as those published in the top 5% most cited journals, thereby providing information on quality. These data allow us to examine publishing levels across institutions as well as to look at indicators of nibbling-changes in publishing concentration (inequality) over time and changes in the ratio of mean publications by Such counts typically focus on research productivity at PhD institutions. Others have looked at the concentration of publishing in top journals among economists at the most elite institutions (for example, Hodgson & Rothman, 1999; Kocher & Sutter, 2001; and Ellison, 2011) . But, what has been happening to research productivity across a broader set of institutions over the last 20 or so years? There is good reason to think that non-elite programs in economics may be producing relatively more research than in the past, what we call "nibbling at the lion's share." First, research expectations have been "ramped-up" at non-PhD institutions (Laband & Tollison, 2003) . Moreover, the development of information technologies has changed the way academic knowledge is produced and exchanged.
tier. This research also fits within a larger body of research that has studied the "outer circle" of science, typically populated by women and minorities located at non-elite institutions (Zuckerman, Cole & Bruer, 1991) .
The study proceeds as follows. Section II summarizes the previous literature on publishing patterns in economics and presents the nibbling hypothesis that non-elite institutions may be making productivity gains relative to their more elite counterparts. Section III outlines the data and methodology used. Findings and conclusions are presented in Section IV and Section V.
III. Previous Work and the Nibbling Hypothesis
The economics profession has focused substantial attention on itself (see Coupé, 2004) .
Studies have focused on quantity, quality, institutional concentration, co-authorship and multiinstitution collaboration, and explanations for trends and variations across institutions. Most, but not all, of the research on publishing productivity has focused on PhD institutions. Important exceptions are Hartley & Robinson (1997) and Bodenhorn (1997; 2003) , which looked at select liberal arts institutions. Institutional rankings have been constructed based on page or article counts, typically adjusted for journal quality (e.g. Scott & Mitias, 1996; Dusansky & Vernon, 1998 , Kalaitzidakis et al. 2003 Coupé, 2003; Grijalva & Nowell, 2008) , based on surveys (US News & World Report, National Research Council, 1995 , 2010 , and most recently, based on PhD placements (Amir & Knauff, 2008 ).
There appears to be consensus on the following points: 1) rankings of PhD programs based on survey data or publications are highly correlated (Thursby, 2000) ; 2) PhD institutions that are ranked at the top remain in that position over time, while there is much more movement among less-elite PhD. institutions (Scott & Mitias, 1996; Thursby, 2000; Coupé, 2003); 3) institutions that have rankings that are closely clustered together do not tend to be statistically different (Thursby, 2000) ; 4) there is substantial positive correlation between rankings and department size (Coupé, 2003) ; and 5) rankings of institutions (departments) are more "robust" than rankings of individuals since average department productivity varies less than the productivity of one person (Coupé, 2003) .
Other work has tackled the question of journal rankings and the quality of what is produced (e.g. Coupé, 2003; Kalaitzidakis et al., 2003; Engemann & Wall, 2009; and Wall, 2009) . A common method and the one relied on for the analysis here, focuses on citations. This approach is not without its limitations. As noted by Coupé (2003) , citations typically include self-citations, while citations to books are generally not included. Moreover, citations distributions for journals tend to be skewed by the inclusion of exceptionally-highly cited papers, "stars" (Wall, 2009 ). Nonetheless, Wall (2009 finds that a simple measure of journal quality using total journal citations (such as the one employed here) is highly correlated (.98) with an hindex which measures overall impact of a journal and explicitly adjusts for "stars." Research has also consistently demonstrated considerable concentration of authors in top journals at the country-level and institution-level. Previously Hodgson & Rothman (1999) found that ten U.S. universities (Harvard, MIT, Chicago, University of Pennsylvania, Stanford, Northwestern, Princeton, Berkeley, Michigan, UC-San Diego) produced slightly more than 25% of all publications in the top 15 journals examined for 1995. This same figure is corroborated by Kocher & Sutter (2001) in their study of over 3,000 articles published in 15 top journals averaged over 5 years (1977, 1982, 1987, 1992, and 1997 Other research directly bears on what we have termed the "nibbling" hypothesis-that less elite institutions may be making productivity gains relative to their more elite counterparts.
First, a number of studies have focused on the IT revolution and, specifically, how it is changing the way in which research is produced and disseminated in economics and business, as well as throughout academia. For one, IT has been found to enhance research productivity and coauthorship (e.g. see Butler, Butler & Rich, 2008; Hamermesh & Oster, 2002; Kim, Morse & Zingales, 2009; Winkler et al. 2011) . Furthermore, it has been argued that IT may have a "democratizing" effect and may have benefited some subgroups (e.g. those at lower-tier institutions) relative to others, thereby helping to level the research "playing field." IT provides researchers at non-elite institutions with access to knowledge and ability to communicate and network "virtually." It also, as noted above, facilitates access to data and materials (e.g. JSTOR). Indeed, quite a number of studies have found that IT enhances the research productivity of individual scientists located outside of the "inner circle" (e.g. Agrawal & Goldfarb, 2008; Kim, Morse & Zingales, 2009; Ding et al. 2010) . Notably, however, Winkler et al. (2011) did not find a democratizing effect of IT at the institutional level; the explanation offered is that although IT is beneficial to active researchers working at lower-tier institutions, the fraction of research-active scientists (who would be affected by IT) at these institutions is relatively low.
Apart from the role of IT, two other factors may have affected the publication landscape, thereby enabling nibbling by the non-elites. First, increases in research expectations, notably among non-elite institutions, both in the U.S. (Zivney & Bertin, 1992; Whitman, Hendrickson & Townsend, 1999; and Laband & Tollison, 2003) From an individual standpoint, evidence also suggests that research productivity confers rewards in the form of higher salary, also serving to increase incentives for faculty at virtually all institutions to reallocate time and effort to research (Hamermesh, 1989; and Ragan,Warren & Bratsberg, 1999, as cited in Coupé, 2004 In the data at hand, we cannot disentangle these various explanations, but we can explore the extent to which "nibbling" has occurred.
The starting universe for the publication data are the set of 1,348 four-year colleges and universities that have been in existence since 1980 and have not undergone a "substantial"
7 What is more debated is whether increases in research productivity across the profession have resulted in greater quality of publications. Impact on research quality is questioned by Laband & Tollison (2003) . They observe that the percentage of uncited papers ("dry holes") has remained constant. Mayer (2004) suggests flaws in this interpretation, pointing out that other papers may be cited more frequently than in the past.
8 A notable statistic provided by Wu (1995) is that 45.8% of the positions in economics at the top 25 liberal arts institutions were held by faculty with doctorates from the top 10 schools (59.9% from the top 20 schools). 9 In earlier work, Long (1978) also found that productivity is very dependent on location.
change in structure such as a major acquisition or merger.
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Institutional publication data on economics and business come from the Thomson We also collected whole count data for top publications defined in terms of the journal in In the instances in which the AEA identified PhD programs not listed or ranked, these institutions were assigned to the tier called Rest-PhD institutions. There are 80 such institutions. Appendix Table 1 indicates the specific set of institutions assigned to each tier.
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As in the case of studies on income inequality, it is instructive to look not only at the top institutions, but those that are consistently ranked highest in this group. Although there is some debate regarding which institutions belong to this group (and there is movement in the rankings at the very top over time, albeit small), the key objective here is to track a specific set of schools that have tended to be among the most highly ranked over time. Based on a review of rankings from the 2010 NRC, 1995 NRC, 2009 US News & World Report, and Amir & Knauff (2008 , in Table 1 we provide separate analysis for 7 selected elite institutions (from the top 30, in no 15 The set of PhD institutions examined here differs from the AEA list as follows: Vanderbilt (with two PhD programs) is included as one institution in our analysis; and we include Drexel which, per its website, has a PhD program. University of New Orleans, which has a PhD program, is not included in our data set due to data issues. 16 Amir & Knauff (2008) 
Inequality Measures
An important part of the analysis focuses on the degree to which the distribution of publishing productivity, in terms of quantity and quality, has changed over time. Here we 18 While Trinity College and Williams College are included among Master's institutions on the AEA list, the decision was made to retain them in the set of 51 liberal arts institutions analyzed here. Our data set does not have full data for two other schools included in the AEA list, Miami University (OH) and Johns Hopkins-DC, so these schools are not included. 19 Some prior research has used the Herfindahl-Hirschman Index (HHI), a measure of concentration often used in the industrial organization literature. In the case in which the number of institutions does not change over time, as is the examine several measures of inequality often-cited in the literature: the Gini Coefficient, the Coefficient of Variation (CV), and GE(2), a member of the generalized entropy index (GE) family (for definitions, see Shorrocks, 1980) .
The measures examined all possess certain desirable features: they are invariant to scale and meet the Pigou-Dalton Transfer principle. In the more well-known case of income inequality, these properties mean, respectively, that a doubling of household income leaves the inequality measure unchanged, and a transfer of income from a higher to lower income household leads to a reduction in measured inequality. In the analysis here, publications stand in for income and institutions stand in for households. The Gini coefficient ranges between 0 (no inequality) to 1 (perfect inequality). The CV ranges between 0 (no inequality) and infinity. The GE measures also show greater inequality as the metric increases. A particular advantage of a GE measure is that it can be used to decompose income inequailty (or, analogously publishing inequality) into within-group (within institutional tier) inequality and between-group (between institutional tier) inequality. The GE measure analyzed here is GE(2) rather than the better known Theil Index (GE(1)) because many institutions have zero publications in a given year, making it impossible to compute the Theil Index.
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IV. Findings GE(2) is equivalent to ½ times the squared value of the CV.
case here, both the HHI and the inequality measures examined here register a reduction in inequality if non-elite institutions increase their share of total publishing. In the case of industrial concentration, concentration ratios such as the HHI are preferred because they account for both the number of firms (instiututions here) and inequality. Since the number of institutions is unchanged in this analysis, inequality measures provide full information. Also, the inequality measure examined here can be decomposed, as described in the text. 20 Specifically, the Theil formula takes the log of Y (where Y is income, or number of publications) and the log of zero is undefined. The GE (2) Master's institutions was just 11.5 articles per year. Rounding out the set of institutions studied, Table 1 provides statistics on publishing productivity at 51 Select Liberal Arts institutions. The average annual rate at these institutions was 2-3 papers per year. Publishing productivity at these institutions is discussed in more detail shortly.
Despite considerable differences in publishing productivity across tiers, all tiers have experienced a common trend: a dramatic growth in publishing productivity from the 1990s to 2007 which can be seen in Figure 1 and in illustrate the point that data on average publishing productivity mask considerable variation in research productivity by academics located within these tiers.
The remainder of this section examines publishing productivity at liberal arts institutions.
Several caveats must be kept in mind in comparing publication rates at these institutions with other tiers. First, by definition, liberal arts schools tend to be more teaching-oriented. Second, it has been suggested that liberal arts faculty tend to publish in somewhat different venues, more often publishing interdisciplinary work along with chapters in books, monographs, and textbooks (Hartley & Robinson, 2007) . And third, most noteworthy, research productivity is highly correlated with faculty size.
22 Table 3 sheds light on differences in average and median faculty size for selected tiers using data made available by The Committee on the Status of Women in the Economics Profession (CSWEP).
Liberal arts institutions, for the most part, do not have graduate programs, and do not have business schools. Thus, they will likely have fewer publications in business (finance, accounting, management, etc.) outlets as well as fewer faculty members. 23 The advantage of these data is that they provide information for a consistent definition of faculty over time. limitation of the CSWEP data on faculty size is that they are at the department level, not at the institution level, and consequently these figures understate the full set of faculty publishing in economics and business (e.g. faculty located in business schools).
24 22 In the case of PhD institutions, faculty size is directly linked to the size of the PhD cohort. Indeed, Becker, Green, and Siegfried (2011) find that the key explanatory factor is the average expected size of the PhD student cohort, with an additional faculty member added for each additional increase in long-term cohort size. In contrast, at Bachelor's only institutions, faculty size is determined by the expected long-term number of undergraduate students, with one faculty member added for each long-term addition of 10 graduating majors.
The CSWEP data indicate a difference in faculty size of 3:1 for PhD versus liberal arts institutions. Unquestionably, this 23 The authors gratefully acknowledge data provided by CSWEP, drawn from their annual surveys, 1993 -2010, on faculty size for economics departments and percent female. 24 Counting of faculty is also made difficult by the fact that some ranked faculty hold positions in both economics and business programs, and some economists are located in other programs entirely (public policy, consumer economics, schools of labor and industrial relations, etc.) difference is even larger when faculty in business schools and other research units at PhD institutions are included.
25
Within the set of Select Liberal Arts institutions, researchers (Hartley & Robinson, 1997; Bodenhorn, 1997 Bodenhorn, , 2003 have observed that a small set of institutions produce the majority of the research. Table 3 , is that women's share of ranked faculty has increased over the period of study though women continue to remain extremely underrepresented among ranked faculty at Top-PhD institutions (and even at any other PhD institution). Regrettably, the data do not permit us to examine the relationship between the changing gender composition of ranked faculty and changes in publishing productivity within and across tiers.
Notably, our study identifies virtually the same set of institutions as Bodenhorn (1997 Bodenhorn ( , 2003 and 26 For the early 1990s, Hartley & Robinson (1997) find that 20 schools published the top 50% of papers. The figures are not fully comparable because the underlying set of journals differs (their dataset is the Journal of Economic Literature(JEL) now EconLit). 27 The average faculty size of these institutions is around 16, as compared to 10 for a broader set of select liberal arts institutions as reported in Table 3 . This is consistent with the prior literature, including Bodenhorn (2003) 
Trends in Publishing Inequality
Tables 5 and 6 focus on the degree of inequality across tiers, as well as how the extent of inequality has changed over time. Specifically, to what extent has inequality declined, as would be expected based on the effect of the IT revolution and increased research expectations at nonelite institutions? Table 5 shows trends in inequality for all institutions, and by tier, as measured by the Gini and CV. In separate work, we investigated whether the trend is statistically significant at the 5% level; this information is indicated in the table by an asterisk.
29
Both inequality measures examined here indicate a slight reduction in overall inequality (all tiers combined), with the Gini falling from .83 to .81 and the CV falling from 2.41 to 2.27.
These declines, although small, are statistically significant at the 5% level and provide evidence of "nibbling." Next, we look at trends within tiers. Notably, the greatest decline occurs for the Rest-PhD tier, with a decline in the Gini from .37 to .33 and a decline in the CV from .68 to .60, again both statistically significant trends. Statistically significant declines in inequality are also found for Master's and for Other (Gini measure only). Interestingly, there is no evidence of a statistically significant change in measured inequality for Select Liberal Arts institutions.
The left hand side of Table 6 more fully investigates the decline in overall inequality (all tiers taken together) in total publications, by decomposing the change into two parts: the part due to changes in inequality within tiers and the part due to changes in inequality between tiers. The measure analyzed is GE(2), discussed earlier, which is computed using the CV (from Table 5 ), and is calculated as ½ CV squared. Before discussing trends in the series, it is instructive to note that regardless of whatever year is examined, between-tier inequality is the largest component of total inequality (nearly 3/4ths). This finding is to be expected since factors underlying research productivity (research expectations, faculty size, and resources) differ significantly by tier.
As was found for the CV and Gini, we identify a statistically significant decline in overall inequality in total publications using GE(2) from 2.91 to 2.58. Notably, the decomposition results in Table 6 point to a significantly significant decline in between-tier inequality over the period 1991-2007 (indicated in the table by an asterisk), evidence of nibbling, though an insignificant trend for within-tier inequality.
The righthand side of Table 6 also provides evidence on inequality for top publications.
Before focusing on trends, it is quite striking that the value of GE (2) for overall inequality in 2007, 6.31, is substantially higher for top publications as compared to just 2.58 for all publications. This reflects the fact, highlighted in Tables 1 and 2 , that only a very small fraction of institutions (principally Top-PhD and to some extent, Mid-PhD) produce publications in the most highly cited journals. Returning to the main focus, trends in inequality, the analysis indicates no statistically trend in inequality for top publications from 1991-2007, in contrast to significant declines in measured inequality for all publications over the same period.
Changing Ratios of Mean Publications by Tier Table 7 provides further evidence on the extent to which less elite institutions are nibbling at their more elite counterparts in terms of total and top publications produced. This Table 7 and the modest declines identified in measured inequality in Tables 5 and 6, albeit statistically significant, suggest that considerable concentration remains the dominant story, especially for "top" publications.
V. Conclusion
This study analyzed publishing productivity in economics and business for 771 colleges and universities for the 17-year period from 1991-2007. Several findings emerge. First, across all tiers, publishing productivity has increased. This general rise, regardless of tier, is consistent with the proliferation of journals. It is also consistent with a continuing increased emphasis on publication. Second, consistent with the "democratization" effects of IT as well as increased research expectations of less elite institutions, publishing inequality has declined from a statistical standpoint, though the magnitude of the change is very small. Also, consistent with observed evidence of a decline in publishing inequality is some evidence that lower-ranked economics PhD institutions are gaining in both quantity and quality-adjusted counts of publications relative to their more elite peers. Again, however, in terms of magnitude these gains are small. Thus, the story is more one of constancy than one of change, even in the face of changing technology and rising research expectations. The fact remains that the most elite PhD programs are far larger in size and possess many more resources than do programs at other institutions.
While some evidence of a statistically significant decline in inequality was also found among Master's and Other institutions, this was not the case among Select Liberal Arts institutions. Here it appears that a small group of these institutions continue to dominate publishing productivity as measured by publication counts from the Web of Knowledge.
This study has focused on research articles published in traditional venues-refereed, and for the most part, print journals. Looking forward, the IT revolution is changing the publishing landscape, not just by creating access to virtual research, data, and colleagues for those at lesselite institutions, as emphasized here, but it may also threaten the traditional peer-review process (Ellison, 2011) . As the time from submission to acceptance has grown tremendously at top journals (Ellison 2002), the Internet provides electronic alternatives for dissemination, from papers made available on personal web pages to electronic paper series. In Ellison's (2011) study of researchers at top economics departments and Harvard in particular, he identifies a shift away from publishing in traditional peer-reviewed journals, consistent with changes in technology and the slowdown in the publishing process. Most relevant to the paper at hand, are the long-term implications of this trend for researchers located at less high-profile institutions.
IT may shift from having a potentially democratizing role on publishing productivity, to one that exacerbates differences by author's institutional affiliation; economists at less elite institutions will need to continue to rely on the peer-review process for "validation" of the quality of work, while this process may become less important for those at top institutions. To investigate this pattern, future research will need to systematically look at measures of publishing output and citations that go beyond peer-reviewed publications for a broad set of institutions. it reports rankings using a range (5 th and 95 th percentile rankings) rather than reporting a single numerical score. This change was made to reflect the inherent difficulties and questions about meaningfulness in precisely ordering PhD programs. The 2010 NRC also reports two distinct rankings for users to choose from (as well giving the user the ability to change the weights assigned to each), one regression-based (R) and another survey-based (S). The rankings reported here for comparison purposes (see Appendix Table 2 ) were obtained using the regression-based measure (with the weight set equal to the maximum score, 5). The overlap between the top 30 institutions in the R and S-based methods (where weight is set = 5, respectively) is 80%.
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Appendix 1991-1993 1994-1996 1997-1999 2000-2002 2003-2005 2006-2007 Average Number of Publications (2). It is equivalent to 1/2*CV squared. CV is reported in Table 5 .
* Statistically significant trend at the 5 percent level or better as determined based on an OLS regression of the ratio as a function of a time trend and constant estimated over the full 17-year period. 
